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The purpose of t h i s  let ter is t o  d i s c u s s  t h s  processes  
which w i l l  l e ad  t o  NO2 a s  a c o n s t i t u e n t  of the  Deregion. 
r e s u l t s  of a recenq measurement of the i o n i z a t i q  p o t e n t i a l  
of NO2 by N a t a l i s  and C o l l i n  (1968) shows t h e  IP t o  be 8.8eV 
(1409A) a s  compared with the usua l ly  accepted value of 9.75eV 
Dibe ler ,  e t  a l ,  (1967). The d i f f e r e n c e  is a t t r i b u t e d  t o  ions  
formed i n  a v i b r a t i o n a l l y  excited s t a t e .  The lower i o n i z a t i o n  
p o t e n t i a l  allows t h e  NO2 present  i n  t h e  mesosphere t o  be 
ion ized  by t h e  s o l a r  Lyman-a l i n e  a t  1215.6A a s  w e l l  a s  o t h e r  
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ths shorter than 1&89AI 
For wavelengths longer than 1369A t h e  O2 absorpt ion cross 

s e c t i o n  is (1-1.5) X 10’17cm2 so t h a t  r a d i a t i o n  is absorbed 
above 100 km. Between 1369A and 1340A, the onset of NO i o n i z a t i o n ,  

Nitrogen absorp t ion  is n e g l i g i b l e  throughout the wavelength i n t e r v a l ,  
Watanabe (1958). I n  t h e  case of NO Lyman-cl is t h e  dominant 
source  of i on iza t ion .  

t h e  O2 absorp t ion  c r o s s  s e c t i o n  decreases  t o  2.2 X 10 -18cm2 

Therefore ,  assuming NOz t o  have an 
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ionization‘cross-section equiva len t  t o  t h a t  f o r  NO, 2 X  10- c m  
t h e  i o n  p a i r  production func t ion  w i l l  be 

18 2 

N02 ‘NO2 = ‘NO NO 

The d i s t r i b u t i o n  of NO2 is considered t o  be determined 
by t h e  p rocesses , .N ico le t  (1955, 1965). 

NO + 0 3 NO 3 hv kl 2 

NO + 0 4 M ?  NO2 3- M k2 

kg 
NO + O3 -, NO2 + O2 

NO2 + 0 -, NO + O2 k4 

Under equi l ibr ium condi t ions  t h i s  g ives  

A value [N02]/[NO] - low3 i n  t h e  70 t o  85 k m  a l t i t u d e  

r eg ion  dur ing  t h e  day is i n  good agreement with a complete 
computer s o l u t i o n  of t h e  equat ions by Keneshea and Fowler (1966)., 
The u s u a l l y  quoted l i f e t i m e  of NO2 is 200 seconds and it w i l l  
behave l i k e  ozone and atomic oxygen so  t h a t  t h e r e  w i l l  be an 
increase dur ing  t h e  n igh t  and s o l a r  e c l i p s e s .  A t  t h e  end of t h e  
n igh t  t h e  r a t i o  cO,]/cO] is lo4 a t  70 km and u n i t y  a t  80 km. 
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The [NO2] dens i ty  w i l l  exceed the  NO d e n s i t y  i n  t h e  lower 
mesosphere. An exac t  s o l u t i o n  of the equat ions  involved should 
be undertaken fa r  any thorough s tudy  of the noctuznal  NO2 

d i s t r i b u t i o n .  
I t  is a l s o  p o s s i b l e  t h a t  the r e a c t i o n  

+ NO -4- NO2 NO' 2 + NO -4- lev 
-10 3 -1 w i l l  occur.  The r a t e  c o e f f i c i e n t  should be i n  the  10 c m  sec 

range. 

w i l l  probably have a small  effect  on the d i s t r i b u t i o n  of NO 
dur ing  the  day. I t  could be very important below 80 k m  a t  n ight .  + Shahin (1966) has  observed NO2 (H2O), i n  l abora tory  experiments. 

Ions of t h i s  sor t  may be present  i n  the  D region f o r  s u f f i c i e n t  
q u a n t i t i e s  of HZO. should 

be a component O f  the J.OnS measured by d f Y @ G t  Sslmpffng Of the ]D 

region. 
detected mass 46 a s  a minor species of i on  a t  80 km. I n  l abora to ry  
experiments Varney and Gunton (1969) r e p o r t  the  formation of 

NO2 i n  a i r , ,  

the  tendency t o  form v i b r a t i o n a l l y  exc i t ed  i o n s  w i l l  a s s i s t  i n  
expla in ing  the i r  r e s u l t s .  

Because of t h e  low concent ra t ion  of NO2 t h i s  r e a c t i o n  
+ 

+ If H20 is i n s u f f i c i e n t  then mass 46 

Varney and Gunton, 1969, quote N a r c i s i  a s  having + 

+ The lower i o n i z a t i o n  p o t e n t i a l  of the  molecule and 
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